Abstract. Populations of the Anolis cybotes species group on Hispaniola behaviorally compensate for changes in the thermal environment associated with altitude. Lizards occupy more open habitats, increase basking frequency, and restrict times of activity at high elevation: a result is that the change in mean cloacal temperature with elevation is very small relative to that known for other anoles. In contrast to this large behavioral variation among populations, physiological differences appear to be minor. In this regard, the evbotes group has several parallels with the well-studied cristatellus group of Anolis on Puerto Rico. However, the cybotes group has no equivalent to Anolis gundlcahi, which employs physiological adaptations to compensate for different thermal environments.
INTRODUCTION

Thermal environments change dramatically with altitude (McCullough and Porter 1971). Lizards can compensate for such changes in several ways
Many West Indian lizards of the iguanid genus Anolis are abundant over a broad elevational range. Thus they are well suited for a study of responses to altitudinal changes in the thermal environment. Moreover, independently derived species groups occur on each of the Greater Antilles (Williams 1976 ). Therefore, one can identify general patterns of both altitudinal distributions and associated responses.
Here we consider the thermal biology of several populations of the Anolis cybotes species group along a 2200-m altitudinal transect in Hispaniola. We examine changes in apparent thermoregulatory behaviors and in physiology and find that behavior rather than physiology appears to be the primary compensatory mechanism. retic studies, will be treated separately.) We also compare present results with similar data on other anoles-in particular, the related A. cristatellus species group on Puerto Rico (Wyles and Gorman 1980)-to determine the general applicability of our findings for this lizard genus.
Anoles of the cybotes species group are small lizards (maximum snout-to-vent length 65 mm) that perch on the lower parts of tree trunks and sometimes on rocks or on the ground. Most species have restricted distributions (e.g., A. Iongitibialis in lowland desert scrub and A. shrevei in high mountain grasslands), but one, A. cybotes, occurs in diverse habitats and from sea level to 1200 m elevation (Schwartz and Thomas 1975) .
MATERIALS AND METHODS
During visits to the Dominican Republic in the summers of 1974 and 1976 (total work time = 10 observer wk), we collected data on 278 cybotes from three primary localities: a relatively closed-canopy, xeric coastal forest (near Playa Saladilla, 2 km south of Barahona, Barahona Province, 5 m elevation); a lush, middle-elevation woodland (0.2 km northeast of Sabana Larga, Peravia Province, 550 m elevation); and a highly developed agricultural habitat (Palera, Valle Constanza, La Vega Province, 1150 m elevation); and on 42 shrevei from a mountaintop pine savanna (Valle Nuevo, Peravia Province, 2200 m elevation). We collected smaller secondary samples on cybotes from three disturbed habitats (near Jarabacoa, La Vega Province, 520 m elevation; the Hotel Montafia, La Vega Province, 660 m elevation; near Polo, Barahona Province, 700 m elevation) as well as a sample of longitibialis from desert scrub (near Cabo Rojo, Pedernales Province, 5 m elevation).
To describe the diurnal thermal biology of the lizards in our primary samples, we captured active sub-adult and adult lizards by hand or with a noose, using standard precautions, and recorded the following data: body (cloacal, = Tb) and air (shaded bulb, 1 cm above perch, = T,) temperatures with a quick-reading Schultheis thermometer (calibrated to a United States Bureau of Standards-calibrated mercury thermometer), time, snout-to-vent length, sex, use of a basking site (i.e., perched in full sun, sun filtered by vegetation, or shade), weather (sunny or overcast), and an index of the potential cost of basking (below). Unlike some Sceloporus, in which individuals within a population may have variable activity periods (Simon and Middendorf 1976), individual cybotoid anoles appear to be active whenever weather conditions permit. Thus, the conclusions drawn from our population studies probably apply to individuals.
For a crude index both of the potential cost of raising T., by basking and of the extent of shading in habitats during sunny weather, we measured the transit distance from a shaded or partially shaded anole to the nearest patch of full sun on a contiguous perch; we also included a category "no way" (NW), indicating that the tree or shrub was completely shaded. Long transit distances increase the time and energy expended during basking, may increase the risk of predation, and might interfere with feeding and social activities (Huey 1974, Huey and Webster 1976) . Transit distance and frequency of NW generally will be greater in more shaded habitats. (Note, however, that because transit distance is in part a function of perches selected by lizards, the unqualified use of this index of shadiness could be misleading in the absence of corroborative field impressions.) Discussions of the "precision" of temperature regulation are surprisingly confused in the literature. A major reason is that some workers examine only the behavioral or physiological processes that are used in regulating temperature, whereas others examine only the results of those processes (a regulated Tb,). Because temperature regulation (Cabanac 1979 Fig. 1 . The mean hourly Tb) shows a greater change during the day in lowland populations. The apparently greater thermoconformity of lowland cybotes can be examined in more detail by comparing slopes of regression lines for T.) on T., (Materials and Methods). For the anoles in our primary samples (sunny weather only), slope is inversely related to altitude (Fig. 2) ; and among all populations of the cybotes group (Fig. 3) , slope is also inversely correlated with altitude (r, = -.744, P < .05). These patterns suggest that the changes in behaviors detailed above can influence the statistical dependence of Tb, on T,0.
Responses to high temperatures
Anoles in the primary samples differ slightly in sensitivity to heat stress (Table 5) Altitudinal shifts in the nature of behavioral temperature regulation allow these populations to maintain relatively similar T.). The maximum difference in T.) among populations separated by 2200 m is only 3.00C (Table 2 ). The rate of change in T,, per 100 m elevation for cybotes is small relative to values for other anoles (Table 4) .
We emphasize that both we and prior researchers have implicitly assumed that concomitant shifts in habitat and basking represent overt thermoregulatory shifts by lizards. Alternatively, if the lizards select habitat at random, the absence of lizards either in shaded montane forests or in some open lowland habitats could merely reflect the inability of lizards to survive in thermally extreme habitats (Gorman and Hillman 1977). Moreover, the apparent increase in basking at high elevations might in part be an artifact of the greater proportion of perches that are sunny in open habitats (see Huey et al. 1977 ). Our present data, which are descriptive, are insufficient to discount satisfactorily these alternative hypotheses (Heath 1964, Huey et al. 1977) .
In contrast to the large changes in behavior, the extent of physiological compensation, either by acclimatization or by genetic differentiation, appears very minor in these anoles. The maximum difference in Critical Thermal Maxima among populations (Table 5) is small (1.7?)-less even than has been induced by laboratory acclimation (2.00) in some anoles from Florida (Corn 1971). Similarly, the rate of change of CTM with elevation is relatively small (Table 4) Differences in the faunas exist, however, and can be attributed to Hispaniola's much greater size and topographic complexity (Williams 1965) . For example, the cybotes radiation includes at least seven tree-trunk and ground-dwelling species compared with only three such species on Puerto Rico. The lack of high elevation savannah on Puerto Rico certainly accounts for the absence of a shrevei-like anole on this less mountainous island. However, the absence of a nonbasking, deep-forest anole (i.e., a gundlachi-equivalent) in the (ybotes group is problematical, but may reflect both historical and biological phenomena. Species from older radiations in the Anolis-rich Hispaniolan fauna (e.g., A. christophei) may have pre-empted the montane forest habitat prior to the radiation of the cybotes group (Rand and Williams 1969 
